Fluorescence confocal microscopy and image analysis of bladder cancer using 5-aminolevulinic acid.
5-aminolevulinic acid mediated changes in tissue specific fluorescence were studied in bladder cancer. Bladders of normal patients and also patients diagnosed with cancer were instilled with 5-aminolevulinic acid and the resultant protoporphyrin IX mediated fluorescence intensity was imaged and quantified with confocal laser microscopy and fluorescence image analysis. Urothelial tumour cells were observed to fluoresce more intensely than normal urothelial cells. Submucosa and muscle tissues exhibited minimal fluorescence compared to urothelial cells of malignant origin and also normal urothelial cells. Degree of fluorescence intensity was in the order of malignant urothelium > normal urothelium > normal submucosa > normal muscles. Fluorescence intensity was also found to increase with duration of ALA instillation. Grade 3 malignant cells produced more fluorescence compared to grade 2 and grade 1. Similarly, T1 transitional cell carcinoma (TCC) showed increased fluorescence intensity than that of Ta TCC. Also, tumour blood vessels fluoresced more intensely compared to blood vessels found in normal bladder tissue. Tissue specific ALA mediated PpIX micro fluorescence can be used as a diagnostic technique for early detection of neoplasms and confocal laser microscopy and fluorescence image analysis are advantageous diagnostic tools for the photodynamic diagnosis of bladder neoplasms in vivo.